Context: Childhood acute otitis media (AOM) is highly prevalent. Its usual sequela of middle ear effusion (MEE) can lead to conductive hearing loss, for which surgery is commonly used. 
Academy of Pediatrics-collaborated on a clinical practice guideline for otitis media with effusion. 24 The guideline recommended watchful waiting for children with the condition who are not at risk for speech, language, or learning problems. For children at risk for speech, language, or learning problems, documentation of at least 3 months of persistent MEE and hearing loss was recommended before proceeding to surgery. The long-term effect of persistent MEE on hearing loss and speech development is still under debate: some studies reported problems in speech development and mild high-frequency hearing loss at age 7 years 18, [25] [26] [27] and into adulthood 28, 29 ; on the other hand, 1 study 30 reported no effect or resolution of previously detected problems by late childhood. Additionally, the long-term consequences of an adult having had ventilatory tube insertion as a child have been recognized. 29, 31 The negative effect of persistent MEE on quality of life of the child and his or her parents has been studied for more than 15 years. [32] [33] [34] [35] Because of the prevalence, cost, and complications of MEE, other complimentary and medical treatments are being studied. [36] [37] [38] For more than a century, the osteopathic profession worldwide has provided anecdotal evidence of the beneficial effect of osteopathic manipulative treatment (OMT) to children as a complement to medical treatment. [39] [40] [41] [42] [43] In the United States, a position paper was published through the Osteopathic Cranial Academy describing guidelines for the osteopathic treatment of patients with otitis media. 44 However, to our knowledge, there have been no randomized, large-scale studies confirming the efficacy of this treatment. The present pilot study builds on the 2 known studies published to date in the United States 45, 46 and on a century of case-based literature. We propose an OMT protocol that can be taught to medical practitioners to complement the level of care available to children.
We designed the present dual-site, prospective, randomized, blinded, and controlled pilot study to evaluate the efficacy of a standardized OMT protocol in the man-A cute otitis media (AOM), along with its complications, is a highly prevalent and costly worldwide problem. In the United States alone, nearly 40% of children have an episode of AOM by age 6 months, 1 which increases to over 60% by 12 months 2 and over 90% by 2 years. 3 The economic cost in the United States in 2000 was estimated at more than $5 billion, and the cost has been observed to be similarly high in other nations. [4] [5] [6] Loss of parental productivity over the 3 months following an episode of AOM accounts for nearly 90% of the approximate $1300 estimated cost per incidence of AOM in the United States. 7 The diagnosis and stratified treatment of patients with AOM was stan- 
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The most common complication of AOM is persistent middle ear effusion (MEE), which is associated with short-term hearing loss, impaired language acquisition, and behavior problems. [13] [14] [15] Patients were enrolled in the study within 3 days of receiving the diagnosis of AOM and were followed for 30
days. All patients continued to receive standard medical care from their referring practitioner. Enrolled patients were randomly assigned to the SC+OMT group or SCO group using Research Randomizer (http://www.randomizer.org). Three groups of randomization tables were generated for both sites, and the last ones were used.
Each patient at both sites was assigned a unique number and solicited for demographic information by the research assistant at that site. All data collection, management, and entry were performed by the research assistants, who gathered data obtained from face-to-face interviews with parents, outpatient tests performed during the study visits, and logs the tympanic membrane vibrates at different pressures. A tympanometer has a greater degree of sensitivity and specificity than does otoscope in the diagnosis of MEE. 48 Standardized protocols exist to categorize the tympanogram graph to determine if the middle ear is likely to be filled with fluid. 49, 50 The "A"
and "C1" type tympanograms are considered normal;
"O" indicates a tympanic membrane perforation; "not readable" is not classifiable; and "B" and "C2" are abnormal. The AR is a simple handheld device that measures the ability of the tympanic membrane to reflect sound. The AR has been used for more than 15 years and has been validated as a reliable indicator of MEE. 51, 52 It predicts the likelihood that there is fluid in the middle ear on a Likert scale of 1 to 5, with 1 and 2
representing a low probability of middle ear fluid and Abbreviations: ASIS, anterior superior iliac spine; BLT, balance ligamentous tension; MFR, myofascial release.
Treatment of the sacroiliac joints bilaterally using BLT
The child is supine. The physician contacts the sacrum just medial to the sacroiliac joint with the fingers of one hand and contacts the ASIS with the palmar surface of the other hand. The sacrum is stabilized as the innominate is positioned in anterior and posterior rotation, inflare and outflare, until BLT is achieved. This position is maintained until tissue relaxation occurs.
43(p927)

Treatment of thoracolumbar junction and diaphragm using MFR
The child is supine. The physician is seated beside the child. The physician places one hand across the chondral masses of the lower ribs and the other hand across the spinous processes of the lower T12 and L1. Alternatively, a hand can be placed on either side of the lower rib cage. The physician gently moves the thoracolumbar fascia into its superior-inferior, rotation, and sidebending restrictions, applying steady force until tissue relaxation is noted. 53(p163) 3a. Treatment of the rib cage using MFR The child is either seated or supine. The physician contacts the rib cage posteriorly at the angles with one hand and anteriorly with the other. The thumbs lie along the lateral aspect of the same ribs. The physician applies a gentle anterior-posterior compression between the two hands until there is a slight decrease in tissue tension. Then the ribs are tractioned laterally. The tissue release is followed until it completes.
53(p200)
-OR3b. Treatment of the rib cage using BLT The child is supine. With one hand, the physician contacts the rib medial to its angle. The other hand contacts the spinous processes of the two corresponding vertebrae. The rib is tractioned laterally. The physician applies a gentle force to the spinous process to rotate the vertebrae into the restrictive barriers until BLT is achieved. This position is maintained until tissue relaxation occurs.
43(p924)
Treatment of cervico-thoracic area (thoracic inlet) using MFR
The child is supine. The physician places his or her hands across the top of the shoulders contacting the upper ribs anteriorly with the finger tips and posteriorly with the thumbs. Fascial rotation is applied by simultaneously moving one hand anteriorly and the other posteriorly. The physician rotates the cervical fascia into its restrictive barrier and applies a steady force until there is a tissue release.
53(p164)
Treatment of cervical area using BLT
The child is supine. The physician sits at the head of the table. The physician contacts the articular pillar of the superior vertebrae with one hand and the adjacent inferior vertebrae with the other. Rotation and sidebending can be introduced using this contact. The vertebrae are moved through sidebending and rotation to achieve balanced tension. This position is held until there is a release in tissue tension.
The procedure is applied to C7 through C3.
43(pp927-929)
Treatment of cranio-cervical junction using suboccipital inhibition
The child is supine. The physician sits at the head of the table. The occiput is held in the palms of the hands with the fingers aligned inferior to inion. The physician lifts his or her fingertips into the suboccipital muscles until the muscles relax.
53(p226)
Venous sinus drainage technique
The child is supine. The physician is seated at the head of the table. The physician aligns his or her fingertips along the superior nuchal ridge of the occiput with the fifth fingers at inion. A slight anterior and lateral pressure is applied until there is a change in tissue texture. The physician's fingertips are then aligned on both sides of the occiput on a cephalocaudad axis. The physician applies a slight anterior and lateral pressure until there is a change in tissue texture. The thumbs are then crossed to contact the parietal bones on opposite sides of the sagittal suture starting at lambda. The physician applies a slight inferior and lateral pressure until there is a change in tissue texture. The thumbs are moved anteriorly along the sagittal suture and the technique is repeated. The fingertips are then aligned on each side of the metopic suture. The physician applies a slight posterior and lateral pressure until there is a change in tissue texture.
53(p265)
Occipital decompression technique
The child is supine. The physician is seated at the head of the table. The physician's fingertips contact the occiput such that the index fingers contact the mastoid portion, the middle fingers are aligned with occipital condyles, and the ring fingers are on the supraocciput. The physician applies a gentle traction to the occiput posteriorly and then laterally while resisting movement at the mastoid portions until a slight tissue tension release is felt in the occiput equally bilaterally.
53(p277)
Sphenobasilar symphysis decompression technique
The child is supine. The physician is seated at the head of the table. The physician uses a posterior temporal or frontal-occipital hand hold. The physician gently decompresses the sphenobasilar symphysis by moving the sphenoid greater wings anterior-superior and the occiput posterior-inferior until the physician feels a bilateral tissue texture release.
53(p270) Results
The researchers and project funders had set a goal of 80 enrolled patients with an estimated 30% dropout rate, resulting in a potential of 160 ears for analysis. In the end, there were 88 patients screened, 52 of whom were enrolled in the study, resulting in a potential 104 ears for analysis. Nine patients dropped out and 43 completed the study (Figure 2) . At the end of year 1, there were 18 patients screened and 7 enrolled at WVSOM and 38 patients screened and 26 enrolled at UNECOM.
Therefore, the WVSOM site was closed at the end of the first year of the study. 
AR Analysis
Unlike the tympanogram data, there was a statistically significant dependence between left and right ears on the same patient, making the χ 2 test invalid for the AR analysis. Therefore, a scoring system was applied to each patient. For patients with only 1 eligible ear, a score of 1 was given if the ear had resolution of MEE at visit 3, and a score of 0 was given if the ear had not re-
Demographic Analysis
Tests of independence were performed to determine if there were any demographic differences between the treatment groups, and none were found ( Table 1 and Participants were excluded from the study if they met any of the following criteria: chromosomal abnormalities; major congenital malformations of the head or neck including torticollis; immunologic abnormalities or deficiencies; or any prior ear, nose, and throat surgery for otitis media.
In the event that a child had a normal tympanogram in both ears on the first study visit, they were removed from the study. If only 1 ear had a normal tympanogram, the child was enrolled in the study, but all data from the normal ear were excluded from the data analysis.
Total patients screened (n=88) Screened in year 1 (n=55) Screened in year 2 (n=33)
(better) at a statistically significant rate at visit 3 than the SCO group (z=2.05, P=.02).
Parental Response Analysis
No differences were noted between parental group responses for any visit.
solved. For patients with 2 eligible ears, a score of 1 was given if both ears resolved, 0 if neither ear resolved, and a half point (0.5) if only 1 of the 2 had resolution of MEE after visit 3 ( Table 3) . A nonparametric Wilcoxon rank sum (ie, Mann-Whitney) test showed that the average score for the OMT group was higher We created a standardized OMT protocol for the present study, rather than the empiric treatment used in the 2 previously published studies, 45, 46 to enable the methods to be reliably replicated. Because ours was a pilot study that tested a new standardized treatment protocol, we chose not to create a sham OMT protocol, which we felt would add another variable. The small amount of data studied, particularly the number of ears, limits the strength of the conclusions that can be obtained from the present study. Reasons for the small numbers include the small population base at the WVSOM site, the general reluctance of parents to enroll their child in a research study, and parental concern that their child could be assigned to the control group. These factors were the main reasons that we opted not to include a sham OMT group in our study design. The lack of a sham treatment group, however, remains a substantial limitation, and follow-up studies will need to include a sham If the results from the present study can be replicated, it is feasible that the incidence of persistent MEE leading to tympanostomy with tube placement may be reduced in children who received the OMT protocol used in the present study for 2 weeks after onset of an AOM. The protocol consists of manipulative techniques which are part of the basic competencies for osteopathic medical students and can be taught to others with manual medicine training or to interested medical practitioners.
Conclusion
A standard OMT protocol administered adjunctively with standard care for patients with AOM resulted in faster resolution of MEE at 2 weeks than standard care Abbreviations: OMT, osteopathic manipulative treatment; SC+OMT, standard care plus OMT.
